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(57) Abstract: A clean room which avoids the problems attendant with the raised floor found in prior art clean rooms uses a perfo- 
Q rated floor upon which equipment can be directly placed. The perforated floor includes a regular array of openings through which 
^» air can pass to an underlying facility room. The openings are covered by a grate through which the air can pass. In combination the 
^ perforated floor and the grates are able to support equipment in any location thereon. 
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BACKGROUND OF THE INVENTION 

5 This invention relates generally to a clean room, and more specifically to a floor for a 

clean room and to a method for establishing a clean room. 

Clean rooms are used extensively in the electronics industry and in other industries in 
which a clean, particle free environment is necessary dining the fabrication or testing of a 
product. Clean rooms are rated by the number of particles of a given standard size that are 

10 detected in a standard volume of air within the clean room. According to this rating system a 
"Class 10" clean room has only one-tenth the particle count of a "Class 100" clean room. 
Similarly, a "Class 1" clean room has only one-tenth the particle count of a "Class 10" clean 
room. The low particle count in a clean room is achieved by a large number of distributed air 
changes in the room. Air flows through the room, usually in a laminar fashion and usually 

15 downwardly from the ceiling to the floor or to vents located near the floor. The air changes 
wash the particulate matter from the room. Other things being equal, the greater the number of 
air changes, the lower the particle count in the room. For example, a "Class 1" clean room 
usually requires more than 450 air changes per hour. 

Typically the air in a clean room enters the room through filters located in the ceiling, 

20 passes through the room, washing over the contents of the room, and exits the room through 
openings or vents in a raised clean room floor to a plenum formed between the raised floor and 
the structural floor of the building. The air is then recirculated and again passes through the 
ceiling filters and into the room. 

Prior art clean rooms have all used a raised clean room floor. The raised and usually 

25 perforated clean room floor is supported on a pedestal or plurality of pedestals. The pedestals 
are usually specially constructed structures designed specifically for the equipment that is to be 
placed on the raised floor. The raised floor itself is inadequate to support the weight of the 
equipment. The necessary pedestal is often very expensive, sometimes having a cost equaling a 
large percentage of the total equipment cost. The raised floor is necessary to form the return air 

30 plenum and to provide a way to facilitate the equipment. Power lines, chemical lines, exhausts, 
drains, and the like pass through the raised floor and run under the raised floor to a facilities 
area. In addition, another reason for the widespread use of raised clean room floors, it is the 
desire, and often necessity, of suppressing vibrations caused by the equipment located in the 
clean room. Much of the processing that is done in the clean room requires a vibration free 

35 environment as well as a particle free environment. The raised floor and the platform upon 
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which the raised floor is supported dampen vibrations that otherwise might be propagated by 

the underlying structural floor. A concrete slab floor has not been found satisfactory for a clean 

room environment because the slab tends to be a conduit for vibration. 

In addition to the expense of the customized pedestal that must be used to support a raised 
clean room floor, there are a number of other significant drawbacks to such a floor. Because 
the raised floor, by itself, is unable to support the weight of equipment that might be placed in 
the clean room, the raised floor also cannot support the weight of that equipment as it is moved 
into a clean room. This results in the necessity for disassembling the raised floor when 
equipment is moved into a clean room or is moved about the clean room. The floor is 
disassembled, equipment is moved into the clean room, placed on the portion of the raised floor 
in substantially its final location, and then the remaining portion of the raised floor is 
reassembled. This activity compromises the cleanliness of the clean room every time a piece of 
equipment is moved into or is moved about the clean room. In addition, any facilities lines that 
would be located under the portion of the raised floor that has to be removed will also be 
disturbed by the moving of equipment. Because of these difficulties, it is commonplace to 
build relatively small or compartmentalized clean rooms so that only a small area is 
contaminated by any moving process. This, of course, leads to disadvantages in terms of 
material flow because materials being processed must be moved into and out of these individual 
compartmentalized clean rooms. 

In view of these and other problems with conventional clean room designs, it has been 
recognized that a need exists for a clean room that is less expensive than a raised floor clean 
room. There is also a need for a clean room that allows for non-intrusive clean room practices 
for facilitizing equipment located in the clean room. The need also exists for a clean room that 
does not require an expensive and customized pedestal for equipment, but rather allows the 
placement of equipment anywhere within a clean room. There is also a need for a clean room 
into which equipment can be moved and relocated without compromising the integrity of the 
clean room. A need also exists for a clean room that can be large in area and arbitrarily 
expandable in area. 

BRIEF SUMMARY OF THE INVENTION 

In accordance with one embodiment of the invention, a clean room is provided having a 
bearing floor capable of supporting equipment in any location thereon. The bearing floor is 
positioned over a facilities room which, in effect, is an extension of the clean room. The 
bearing floor has a regular array of openings through the floor which permit air to flow from the 
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clean room into the underlying facilities room. A wall structure is positioned on the bearing 

floor to surround a selected area of the bearing floor. A ceiling having a plurality of filtered air 

inlets is provided above the bearing floor and in contact with the top of the wall structure. A 

plurality of grates are positioned in those floor openings of the regular array that are located 

5 within the selected area bounded by the walls and solid, air impervious members are positioned 

in those floor openings of the regular array that are located outside the selected area. By 

changing air impervious members for grates, or vice versa, the area of the clean room can be 

expanded or reduced. Preferably the location and number of filtered air inlets is also adjusted 

to correspond to the number of grated openings in the clean room floor. 

10 BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 illustrates, in plan view, a perforated clean room floor in accordance with one 
embodiment of the invention; 

FIG, 2 illustrates, in cross-section, a clean room floor in accordance with the invention; 
FIG. 3 illustrates, in cross-section, a portion of a clean room facility; 
15 FIGs. 4 and 5 illustrate a grate and its method for installation in a perforated floor in 

accordance with one embodiment of the invention; 

FIG. 6 illustrates schematically, in cross-section, a clean room facility in accordance with 
the invention. 

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS 

20 FIG. 1 illustrates, in plan view a floor 20 for a clean room in accordance with the 

invention. FIG. 2 illustrates a cross-section taken through the floor 20, as indicated, and FIG. 3 
illustrates a further cross-section through floor 20 and the substucture, as indicated. 

In accordance with one embodiment of the invention, as illustrated in FIGs. 1-3, the floor 
20 is a poured in place concrete floor having a plurality of openings 22 extending through the 

25 thickness of the floor. Preferably the plurality of openings 22 are arranged in a regular array. 
The openings can be, for example, square openings having a side dimension of two feet with a 
spacing of two feet between openings. As will be explained below, each of the openings has a 
cover 24 inserted therein with the top of the cover co-planar with the top of the solid floor. The 
cover consists of either a grate or an air impermeable cover, depending upon the location within 

30 the clean room floor. Floor 20 is constructed overlying a room 30. Preferably room 30 is a 
below grade basement Room 30 can be used advantageously to house facilities to be used by 
the equipment employed in the clean room. Accordingly, room 30 will be referred to herein as 
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a facility room. Room 30 includes, as illustrated in FIG. 3, bearing side walls 32 and a 

supporting concrete floor 34. A plurality of support pillars 36 extend upwardly from the 

concrete slab floor 34. A plurality of beams 38 span the facility room 30 and are supported by 

the plurality of columns 36. The support beams 38, in turn, support the perforated clean room 

floor 20. The facility room floor 34, walls 32, support pillars 36, beams 38, and floor 20 are 

preferably constructed of reinforced concrete. The composition of the concrete and the size and 

amount of rebar used for reinforcing are determined in accordance with standard structural 

calculations to support the weight of the equipment intended to be used in the clean room. 

Sound engineering practice, of course, dictates that the structure be overdesigned to support a 

weight much greater than that actually intended to be used in the clean room. 

A preferred grate structure 50 to be used as one of the covers 24 inserted in an opening 22 
in a clean room floor is illustrated in FIG. 4. FIG. 5 illustrates how that grate is held in place 
within the floor 20. Grate 50 includes a mesh top 52 and an apron 54 extending downwardly 
from at least two of the sides of the mesh top. Slots 56 are provided in the apron to allow 
adjustable attachment of the grate within opening 22 as will be explained below. The grates 
can be made of any suitable, structurally sound material. Preferably the grates are made of a 
metal such as stainless steel. The mesh top is designed to provide the free flow of air 
therethrough and simultaneously to provide structural strength. In accordance with one 
embodiment of the invention, the mesh top is fabricated from stainless steel and has openings of 
about 1 inch by 4 inches. The mesh top can be about 114-2 inches in height and the apron is 
preferably about 4-5 inches in height 

FIG. 5, which illustrates a portion of floor 20 in cross-section, depicts a preferred method 
for attaching the grates within the openings 22. During the pouring of concrete floor 20, ferrule 
loops 60 are embedded in the solid portion 21 of floor 20. Preferably four ferrule loops are 
embedded in the walls of each of the openings 22, two each on opposing sides of the opening. 
The ferrule loops are positioned to align with slots 56 in the grates. A ferrule loop is used 
because the loop portion provides a good anchoring mechanism within the concrete material. 
The end of the ferrule loop extending out from the concrete is threaded to receive a bolt 62. 
The grate is placed in the opening so that the slots 56 in apron 54 are positioned over the 
threaded ends of ferrule loops 60. Bolts 62 are threaded onto the ferrule loops, the height of the 
grate is adjusted to be substantially co-planar with the surface of the concrete 21, and the bolts 
are tightened to hold the aprons and therefore, the grates securely in this aligned position. 

The clean room facility, in accordance with the invention, is further illustrated 
schematically in FIG. 6. In this illustration the clean room facility is illustrated along a vertical 
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cross-section. The clean room facility includes facility room 30 as previously described. 

Overlying the facility room is a perforated floor 20. Vertical walls 70 surround an area of the 
perforated floor 20. The area of the perforated floor surrounded by walls 70 may encompass all 
of the perforated floor or, alternatively, a portion of the floor, leaving a second portion of the 
5 floor external to the walls 70. A ceiling 80 overlies perforated floor 20 including the portion of 
the perforated floor that is enclosed by walls 70. An airtight seal is made between the walls 70 
and the ceiling 80 and also between the walls 70 and the perforated floor 20. Walls 70, a 
portion of ceiling 80, and a portion of perforated floor 20 thus enclose a volume constituting the 
clean room 90. Ceiling 80 includes a plurality of filtered air inlets 82. The filtered air inlets 82 
10 have a greater density over the clean room 90 than they do over the area outside walls 70. In 
addition, the openings 22 which extend through floor 20 and which are located within the area 
bounded by walls 70 are covered by grates 50. The majority of the openings 22 through the 
floor 20 which are located outside the clean room 90 are covered by an area impervious cover 
53. 

15 Air circulation through the clean room facility is also illustrated in FIG. 6. Air enters 

clean room 90 through the filtered air inlets 82 as illustrated by arrows 84. The filtered air 
passes through clean room 90 and is exhausted into facility room 30 through the openings 22 in 
perforated floor 20 as illustrated by the arrows 86. Air is then exhausted from facility room 30 
through an air plenum 88. A blower 92 conveys the air to a further plenum 94 which overlies 

20 ceiling 80. The air is then again filtered and forced through filtered air inlets 82. In this 
manner repeated air changes within clean room 90 lc wash" particulate matter from the clean 
room. The number of air changes in clean room 90 is a function of the speed with which the air 
is circulated by blower 92, by the number of air inlets 82, and by the number of openings 22 
through which the air can be exhausted into facility room 30. Because of the lower density of 

25 filtered air inlets in the region outside of walls 70 and because of the smaller number of 
openings 22 through which air can be exhausted, the particle count outside of clean room 90 
will be greater than the particle count within the clean room. 

The concept illustrated in FIG. 6 has a very important advantage over prior art clean 
rooms. A relatively large perforated floor 20 can be initially constructed over a relatively large 

30 facility room 30. Thereafter temporary walls 70 can be constructed on floor 20 to construct a 
clean room of any desired size up to and including a clean room encompassing all of floor 20. 
To change the size of clean room 90 requires only that the walls 70 be moved, the coverings on 
openings 22 be changed from air impervious to grates or vice versa, and the ceiling tiles be 
changed to increase or decrease the area of high density filtered air inlets. 

5 
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Floor 20 is designed and constructed to be a load bearing floor. The floor is designed so 

that equipment can be placed directly on the perforated floor at any location within the clean 

room 90 regardless of the size of the clean room. Because equipment can be placed and 

supported anywhere on the perforated floor, equipment can be moved into and out of the clean 

5 room at will, and can be placed in any location within the clean room. Moving equipment into 

or about clean room 90 does not require the dismantling of a raised floor nor the assembly or 

moving of a costly support platform upon which the equipment must rest. Equipment can 

easily be moved into or out of clean room 90 on an air palette without compromising the 

cleanliness of the clean room. An air palette can easily move across the perforated floor by 

10 placing thin sheets of air impervious material such as thin sheets of plastic or metal over the 
floor grates as a temporary measure while the air palette passes over the grates. 

In addition, all facilities lines such as gas lines, chemical lines, power lines, and the like 
can be routed from the equipment through the nearest opening 22 to the facilities room below. 
This is in contrast to the conventional raised floor clean room in which facilities lines are routed 

15 underneath the raised floor. Thus, in accordance with the invention, facilities lines need not be 
routed across the floor and thus need not impede the movement of equipment across the floor. 

In a preferred method the clean room in accordance with the invention is constructed as 
follows. The facilities room 30 is first constructed in accordance with normal construction 
practices utilized in the building of fabrication facilities for the electronics and other similar 

20 industries. Preferably, facilities room 30 is constructed below grade and the floor and walls of 
the facility room are poured concrete constructed on substantial footings to minimize terrestrial 
vibration. Support pillars 36 and beams 38 are then erected in accordance with calculations 
done, as described earlier, on the size and reinforcing necessary to support the intended load. 
When properly designed in this manner, the perforated floor to be constructed overlying the 

25 beams can be extended to virtually any size by repeating the pattern of support pillars and 
beams. A clean room of any desired size can thus be constructed in this manner. 

After the support pillars and beams are in place, temporary forms are erected over the 
beams. In accordance with a preferred embodiment the concrete forms for the perforated floor 
include a regular array of wooden boxes having the size desired for the openings in the floor. 

30 These wooden boxes can be made, for example, from plywood and are supported on or integral 
with the concrete forms. Ferrule loops 60 are attached to the wooden boxes for the ultimate 
attachment of the floor grates 50. With the forms including the wooden boxes in place, and 
with the appropriate amount of reinforcing rods in place, the perforated concrete floor is poured 
to a depth substantially co-planar with the tops of the array of wooden boxes. After the 
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concrete has set, the wooden boxes can be broken apart and removed leaving the ferrule loops 

in place in the edges of the openings through the concrete floor. In those areas which are not 
intended for immediate use as a clean room area, a temporary, air impervious cap can be placed 
in the openings 22. One way to form the air impervious caps, for example, is to pour about 4 
5 inches of concrete in each of the openings that are not intended to receive a grate. Upon later 
expansion of the clean room, the 4 inches of concrete can easily be removed. Until so removed, 
however, the 4 inches of concrete is adequate to provide a safe floor upon which foot traffic and 
some equipment can be moved. Alternatively, temporary air impervious caps can be placed in 
those openings which are not initially intended to receive a grate. Temporary caps can be made 
10 from concrete, solid pieces of metal, or the like. Such caps can also be affixed to the ferrule 
loops. 

One difficulty with solid concrete floors in a fabrication area is that vibrations tend to 
propagate along a concrete slab. Thus vibration generated by one piece of equipment may 
adversely affect the performance of an adjacent piece of equipment. It has been discovered, 

15 however, that the perforated floor in accordance with the invention does not have this problem 
of easy propagation of vibrations. Instead, it has been discovered that the perforated floor in 
accordance with the invention serves to dampen vibrations. 

Although not illustrated in any of the figures, one further embodiment of the invention 
includes the incorporation of adjustable louvers in the metal grates 50. Such adjustable louvers 

20 allow for adjusting the air flow through the clean room facility. 

Thus it is apparent that there has been provided, in accordance with the invention, a clean 
room facility and a method for its fabrication that overcomes the disadvantages of prior art 
clean rooms. Although the invention has been described and illustrated with respect to specific 
illustrative embodiments thereof, it is not intended that the invention be limited to these 

25 illustrative embodiments. For example, those of skill in the art will recognize that other 
building materials and dimensions can be substituted for those set forth in the specific examples 
given above. For example, the size and spacing of the openings through the floor can be 
changed to accommodate particular clean room layouts or particular equipment Likewise, 
different forms or shapes of the grates can be utilized as would be obvious to those of skill in 

30 the art. Accordingly, it is intended to encompass within the invention all variations and 
modifications as fall within the scope of the appended claims. 
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CLAIMS 

What is claimed is: 

1 . A flooring structure for a clean room comprising: 
a facilities room having a concrete slab floor; 

a plurality of support pillars extending above said slab floor; 
a plurality of beams supported by said pillars; 

a solid, poured in place, bearing floor having a plurality of openings therethrough to allow 
the flow of air from a clean room located above said floor to said facilities room located below 
said floor, said floor being able to support equipment at any location thereon; and 

a plurality of grates positioned in said openings. 

2. A clean room facility comprising: 
a facilities room; 

a bearing floor positioned over said facilities room and capable of supporting equipment 
at any location thereon; 

a regular array of openings in said bearing floor through which a flow of air can pass to 
said facilities room; 

a wall structure positioned on said bearing floor to surround a selected area on said 
bearing floor; 

a ceiling above said wall structure having a plurality of filtered air inlets therein; and 
a plurality of grates positioned in a portion of said regular array of openings located 
within said selected area. 

3. The clean room facility of claim 2 further comprising: a plurality of solid, air 
impervious members positioned in a second portion of said regular array of openings located 
outside said selected area. 

4. The clean room facility of claim 3 wherein said solid, air impervious members 
comprise poured concrete. 

5. The clean room facility of claim 3 wherein said solid, air impervious members 
have a top surface substantially coplanar with the upper surface of said bearing floor. 

6. The clean room facility of claim 3 wherein said ceiling comprises a first density 
of filtered air inlets in the portion of said ceiling above said selected area and a density of 
filtered air inlets lower than said first density in the portion of said ceiling above an area outside 
said selected area. 

7. The clean room facility of claim 2 wherein said wall structure is capable of being 

8 
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relocated to change the size of said selected area. 
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8. The clean room facility of claim 2 wherein selected ones of said openings can be 
selected for the routing of facilities lines between equipment positioned on said bearing floor 
and said facilities room. 

5 9. The clean room facility of claim 2 further comprising air circulating equipment 

capable of causing the flow of air through said first density of filtered air inlets, through said 
plurality of grates, and into said facilities room. 

10. The clean room facility of claim 9 wherein said facilities room is a plenum for 
the recirculation of said air to said air circulating equipment. 
10 11. The clean room facility of claim 2 wherein said plurality of grates comprise 

metal grates comprising a louver adjustable for the control of air therethrough. 

12. The clean room facility of claim 11 wherein said plurality of grates further 
comprises an adjustment mechanism for adjusting the height of said grate relative to the top 
surface of said bearing floor. 
15 13. A method for fabricating a clean room facility comprising the steps of: 

constructing a first room having a structurally solid floor, 
forming a plurality of support pillars extending above said solid floor; 
providing a plurality of beams spanning said support pillars, said support pillars and said 
beams designed to provide a low vibration environment for equipment to be located in said 
20 clean room facility; 

providing concrete forms for the pouring of a concrete floor overlying said beams, said 
forms comprising a regular array of demountable boxes upstanding from a surface of said 
forms; 

pouring a concrete floor overlying said beams, the upper surface of said concrete floor 
25 being substantially coplanar with the upper surface of said demountable boxes; 

removing said demountable boxes to leave a concrete floor having a regular array of 
openings therethrough; 

erecting walls surrounding an area on said concrete floor, 

constructing a ceiling overlying said concrete floor, said ceiling having a plurality of 
30 filtered air inlets therethrough and forming an air tight seal with said walls; and 

providing an air recirculation system to circulate air through said filtered air inlets, 
through said plurality of openings, into said first room, and back to said filtered air inlets. 

14. The method of claim 13 further comprising the step of providing a temporary 
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solid cover for a portion of said array of openings positioned outside said area. 

15. The method of claim 13 wherein said step of providing a temporary solid cover 
comprises pouring a concrete cover. 

16. The method of claim 13 further comprising the step of inserting a grate into a 
second portion of said array of openings positioned inside said area. 

17. The method of claim 16 wherein said step of inserting comprises anchoring a 
plurality of ferrule loops in the walls of said openings and bolting grates to said ferrule loops. 

18. The method of claim 13 wherein said step of constructing a ceiling comprises 
the steps of providing a first density of filtered air inlets overlying said area and providing a 
second, lower density of filtered air inlets overlying portions of said floor outside said area. 

19. The method of claim 13 further comprising the step of routing facilities through 
selected ones of said regular array of openings from said first room to locations above said 
concrete floor. 

20. A clean room comprising: 

an enclosed space; 

a bearing floor dividing the enclosed space into a first clean portion and a 
second facilities portion, the bearing floor capable of supporting processing equipment at any 
location thereon; 

a plurality of apertures in the bearing floor through which air can pass 
from the first clean portion to the second facilities portion; 

a filtered air inlet capable of introducing clean air into the first clean 

portion; and 

an air handler capable of circulating air from the second facilities portion, 
through the filtered air inlet to the first clean portion. 

21. The clean room of claim 20 wherein the bearing floor comprises reinforced 
concrete. 

22. The clean room of claim 21 wherein the bearing floor comprises poured in place 
reinforced concrete. 

23. The clean room of claim 20 further comprising grates positioned in the apertures 
and capable of allowing the passage of air therethrough from the first clean portion to the 
second facilities portion. 

24. The clean room of claim 23 wherein the grates comprise metal fixtures having 
an upper surface substantially coplanar with the upper surface of the bearing floor. 

10 



WO 01/18323 PCT/US00/21490 

25. The clean room of claim 20 wherein the enclosed space comprises a volume 

bounded by the bearing floor, a ceiling, and temporary wall structures extending from the 
bearing floor to the ceiling. 

26. The clean room of claim 25 wherein the temporary wail structure partitions off a 
5 selected portion of the first clean portion. 

27. The clean room of claim 26 wherein the filtered air inlet comprises a plurality of 
apertures in the ceiling. 

28. The clean room of claim 27 wherein the plurality of apertures in the ceiling has a 
greater density within the selected portion of the first clean portion compared to the density 

1 0 outside the selected portion. 

29. The clean room of claim 27 wherein the plurality of apertures in the bearing 
floor has a greater density within the selected portion of the first clean portion compared to the 
density outside the selected portion. 

30. A method for facilitating a clean room comprising the steps of: 

15 providing a bearing clean room floor capable of supporting processing 

equipment at any location thereon, the bearing floor comprising a plurality of openings 
therethrough capable of exhausting air from the clean room to a space immediately below the 
clean room; 

transporting a piece of processing equipment across the bearing clean 
20 room floor to a predetermined location; and 

placing the piece of processing equipment directly on the bearing clean 
room floor at the predetermined location. 

31. The method of claim 30 wherein the step of transporting comprises transporting 
the piece of processing equipment on an air pallet. 

25 32. The method of claim 30 wherein the step of transporting comprises transporting 

the piece of processing equipment across at least one of the plurality of openings. 

33. The method of claim 32 wherein the step of transporting further comprises the 
step of placing a substantially air impervious material over the opening. 

34. The method of claim 33 wherein the step of transporting comprises placing a 
30 thin sheet comprising metal or plastic over the opening. 

35. The method of claim 30 further comprising the step of routing a facility line 
from the piece of processing equipment, through one of the plurality of openings to the space 
below the clean room. 

11 
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36. The method of claim 30 wherein the step of transporting is performed without 

dismantling any of the bearing clean room floor. 

37. A method of providing filtered air to a clean room comprising the steps of: 

providing a bearing clean room floor capable of supporting equipment at 
any location thereon, the floor having a plurality of openings therethrough; 

providing a clean room ceiling overlying the floor and having a plurality 
of filtered air inlets therein; 

introducing air into the clean room through the plurality of filtered air 

inlets; 

passing the air through the clean room and withdrawing the air from the 
clean room through the plurality of openings in the floor; 

passing the air withdrawn through the plurality of openings to a plenum 
below the clean room floor; 

withdrawing the air from the plenum through a return air duct; and 

returning the air withdrawn from the plenum to the filtered air inlets. 

38. A clean room comprising: 

a first room defined by a floor and a wall structure surrounding said 

floor, 

a second room positioned over said first room, said second room being 
defined by a floor having a plurality of openings therethrough and a wall structure surrounding 
said floor; 

a ceiling having a plurality of filtered air inlets positioned over said 

second room; and 

at least one air plenum located near an outer perimeter of said first room 
for returning air to said filtered air inlets. 

39. The clean room of claim 38 wherein the floor of said second room comprises a 
load bearing, concrete floor. 

40. The clean room of claim 38 wherein the floor of said second room comprises a 
solid, poured in place, bearing floor capable of supporting equipment at any location thereon 
and said plurality of openings comprise a regular array of openings having at least one of a 
grate or a solid, air impervious member positioned therein. 

41. The clean room of claim 40 wherein said grates and said solid, air impervious 
members are removable so that one may vary the plurality of openings in the floor of said 
second room. 
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42. The clean room of claim 40 wherein said solid, air impervious members are 

comprised of concrete. 

43. The clean room of claim 40 wherein a top surface of each of said solid, air 
impervious members lies substantially co-planar with an upper surface of the floor of said 

5 second room. 

44. The clean room of claim 40 wherein each of said grates includes a louver for 
adjusting air flow through each of said grates. 

45. The clean room of claim 38 wherein facilities used by equipment located within 
the second room are housed within the first room. 

10 46. The clean room of claim 45 wherein lines for connecting the facilities to the 

equipment are routed through the plurality of openings in the floor of said second room. 

47. The clean room of claim 38 further comprising a plurality of support pillars 
extending from the floor of said first room to the floor of said second room. 

48. The clean room of claim 47 further comprising a plurality of beams located 
1 5 beneath the floor of said second room, said plurality of beams being supported by said plurality 

of support pillars. 

49. The clean room of claim 38 further comprising a wall structure located within 
said second room, to create an additional room having a same floor and ceiling as said second 
room 

20 50. The clean room of claim 38 wherein said plurality of filtered air inlets comprise 

various densities of filtered air inlets located within a surface area of said ceiling. 

51. The clean room of claim 38 further comprising at least one blower to direct a 
flow of air through said filtered air inlets in said ceiling, through the plurality of openings in the 
floor of said second room and into said at least one air plenum for return to said filtered air 

25 inlets. 

52. The clean room of claim 38 further comprising an air plenum located above said 
ceiling. 

53. The clean room of claim 45 wherein said first room functions as an air plenum 
positioned beneath the floor of said second room. 

30 54. A cleaning room floor structure comprising: 

a facilities room having facilities housed therein wherein said facilities 
room has a solid, air impervious floor, 

a solid, load bearing floor positioned above and acting as a ceiling for 
said facilities room; said load bearing floor having a plurality of openings therethrough to allow 

13 
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air flow from a clean room above said load bearing floor to the facilities room below the load 

bearing floor; and 

at least one of a grate or a solid, air impervious element positioned in 
each of said plurality of openings. 



14 



WO 01/18323 



PCT/USOO/21490 



1/5 



22 



□ 



aft 



□ □ □ 



□ □ 

□ □ cm □ □ □ □ 

36 36 

ELD_a i ,P-[lE| l ,P-n 
ITCXdtTCTEltxn 

24-- □ □ nsp □ □ □ □ 

n.aa1p.QE|.p.n 
■ao'tftradtra 
□□□□□□□□ 
.aa_aa_nri4ZLO 
ao"nrtrQdtTo 
□□□□□□□□ 
n_aa4D_ajq_p_n 
aa~dtradtra 
□□□□□□□□ 
.D.n.q^.Qq.p.n 
an~dd~add~a 
□□□□□□□□ 
□□□□□□□□ 



□ □ 

□ □ 



20 



□ □ 

□ □ 



dd 
□ □ 



aa 

dd 
□ □ 



_□ 



□ 



a 



tr 



UD 

□ □ 

nn 

no 

□ □ 
an. 

QD' 

□ □ 



..-38 
-4-2 



.1.-38 



□ □ 

q_a_aa 
dd 

□ □ 



•u-38 



UP 

dd 

□ □ 

□ □ 



on 

□ □ 
aa. 
an 

□ □ 

□ □ 



4- 

3 



FIG.1 



SUBSTITUTE SHEET (RULE 26) 




SUBSTITUTE SHEET (RULE 26) 



WO 01/18323 



PCT/US00/21490 



3/5 




FIG.4 



SUBSTITUTE SHEET (RULE 26) 



WO 01/18323 



PCI7USOO/21490 



4/5 




FIG.5 



SUBSTITUTE SHEET (RULE 26) 



WO 01/18323 



_PCT/US00/21_490 




SUBSTITUTE SHEET (RULE 26) 



INTERNATIONAL SEARCH REPORT 



biter >nal Application No 

PCT/US 00/21490 



A. CLASSIFICATION OF SUBJECT MATTER 

IPC 7 E04F15/024 



AccorrJng to International Patent Classfficatton (IPC) or to both national classification and IPC 



B. FIELDS SEARCHED 



Minimum documentation searched (classification system foBowed by classification symbols) 

IPC 7 E04F F24F 



Documentation searched other man minimum documentation to the extent thai such documents are inctuded in the fields searched 



Electronic data base consulted during the inlemationai search (name of data base and, where practical, search terms used) 

EPO-Internal , PAJ, WPI Data 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category ° Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



PATENT ABSTRACTS OF JAPAN 

vol. 012, no. 484 (M-776), 

16 December 1988 (1988-12-16) 

& JP 63 201441 A (FUJITSU LTD; OTHERS: 01), 

19 August 1988 (1988-08-19) 

abstract 



20,37,38 



1-3,5-7, 
9,10,13, 
16,18, 
19, 

23-28, 
39-41, 
47-54 



-/- 



LI 



Further documents are listed in the continuation of box C. 



10 



Patent famiry members are listed in annex. 



° Special categories of cited documents : 

"A" document defining the general state of the art which is not 
considered to be of particular relevance 

"E" earter document but published on or after the international 
filing dale 

"L* document which may throw doubts on priority c4aim<s) or 
which is cied to estabtish the publication date of another 
citation or other special reason (as specified) 

'Cf document referring to an oral disclosure, use, exhibition or 
other means 

"P" document published prior to the international Ming date but 
later than the priority date claimed 



T* later document pubished after the international filing date 
or priority date and not in conflict vrith the application but 
citedtouridersiafKltlwprmcipleorttieofy underlying the 
rrvemion 

"X" document of particular relevance; the claimed invention 
cannot be considered novel or cannot be considered to 
invoke an inventive step when the document is taken atone 

"Y* document of particular relevance; the claimed invention 

cannot be considered to involve an inventive step when the 
document is combined with one or more other such docu- 
ments, such corrtotnatjon being obvious to a person skilled 
in the art. 

a &* document member of the same patent family 



Date of the actual completion of the international search 



16 November 2000 



Date of maiing of the international search report 



24/11/2000 



Name and maSng address of the ISA 

European Patent Office, P.B. 5818 Paten) taan 2 
NL-2280HVP4sw^c 
Tel (*31-70) 340-2040. Tx. 31 651 epo rri. 
Fax: (+31-70) 340-3016 



Authorized officer 



Ayiter, j 



Form PCTASA/210 (second sheet) (July 1962) 



page 1 of 2 



INTERNATIONAL SEARCH REPORT 



Intet >nai Application No 

PCT/US 00/21490 



(^Continuation) DOCUMENTS CONSIDERED TO BE RELEVANT 



Category * Ctetion of document with indication .where appropriate, of the relevant passages 



Relevant to claim No. 



US 4 699 640 A (SUZUKI MASAMI ET AL) 
13 October 1987 (1987-10-13) 
the whole document 



EP 0 079 066 A (GUTERMUTH PAUL ;0ETJEN 
HEINRICH (DE)) 18 May 1983 (1983-05-18) 



page 10, line 21 -page 21, line 30; 
figures 1-5 

US 5 518 451 A (RENZ MANFRED ET AL) 
21 May 1996 (1996-05-21) 



column 4, line 3 -column 7, line 67; 
figures 1-4 

DE 38 32 915 A (GABLER MARTIN) 
29 March 1990 (1990-03-29) 



column 2, line 61 -column 8, line 22; 
figures 1-13 



37,38 



1-11,20, 

21,23, 

25-29, 

39-43, 

49-52,54 

1-3,5, 
13,20, 
23,24, 
30,37 



1,2, 

8-10,13, 

18-21, 

23,37, 

38,47, 

51,52 



1,2, 

7-11,20, 

23-27, 

30,37 



Form PCT7ISA/210 (< 



M) (July 1902) 



page 2 of 2 



INTERNATIONAL SEARCH REPORT 



lnte» xial Application No 

PCT/US 00/21490 



Patent document 


Publication 




Patent family 




Publication 


cited in search report 


date 




member(s) 




date 


JP 63201441 A 


19-08-1988 


JP 


2115855 


C 


06-12-1996 






JP 


8027042 


B 


21-03-1996 



US 


4699640 


A 


13-10-1987 


JP 


62005031 A 


12-01-1987 










DE 


3621452 A 


08-01-1987 










GB 


2177501 A,B 


21-01-1987 


EP 


0079066 


A 


18-05-1983 


DE 


3144815 A 


26-05-1983 










AT 


19283 T 


15-05-1986 



US 5518451 A 21-05-1996 DE 4328995 A 02-03-1995 

DE 59405568 D 07-05-1998 

EP 0641977 A 08-03-1995 

ES 2115120 T 16-06-1998 



DE 3832915 A 29-03-1990 NONE 



Ftum PCT/ISV210 ( p a l em la n ifr ma) tlufr 1962) 



